Abstract: This light and scanning electron microscopic (SEM) study on the tongue of a newborn Stejneger's beaked whale (Mesoplodon stejnegeri) demonstrated a clear difference in its form from than that of other cetacean and adult Stejneger's beaked whales. This newborn Stejneger's beaked whale had a spoon-like shaped tongue. The dorsal surface in the center part of the tongue was flat and did not have papillae, but there were marginal papillae and small papillae on the anterior part of the tongue. In the posterior of the tongue, hillock-shaped papillae with taste buds on the epithelium were observed.
Many mammals' tongues have a characteristic form indicative of their species and have different types of the lingual papillae that are distributed over particular areas of the lingual dorsal surface. In general, four type of papillae (i.e. filiform, fungiform, vallate, and foliate) are observed on the dorsal surface of the mammals' tongues (Kobayashi 1992 , Dyce et al. 2002) . Cetaceans however completely lack lingual papillae (Suchowskaja 1972 , Donaldson 1977 , Yamasaki et al. 1976 , 1978b , Yoshimura et al. 1997 , Pfelffer et al. 2001 , Shindo et al. 2007 , except those of the marginal papillae found in fetal and neonatal stages (Yamasaki et al. 1976 , 1978b , Kastelein and Dubbeldan 1990 . In this study, the tongue of a newborn Stejneger's beaked whale was observed utilizing light and scanning electron microscopy. As a result, we discovered observable differences compared to that of other specimens that have been studied already.
Materials and Methods
A newborn male Stejneger's beaked whale was beached on the coastline of the Sea of Japan in Seiro-town, Niigata prefecture on 6 June 2005.
After an autopsy was performed, the tongue was collected and fixed in 10% formalin solution. The tongue was then cut into various sections. For observations under light microscopy, specimens were dehydrated by soaking in a graded series of alcohol. The specimens were then embedded in paraffin and sliced into 6 mm thick sections. The sections were stained with Hematoxylin-eosin and Massontrichrome and were observed using light microscopy. For observations under scanning electron microscopy, the specimens were re-fixed with a 2.5% glutaraldehyde solution in PBS (pH 7.4) at 4 C. The specimens were washed with distilled water, and treated with a 0.5% tannic acid solution and refixed with 1% OsO 4 solution for 1 hr. The specimens were then washed and dehydrated with a graded series of ethanol and then t-butyl alcohol by using a freeze-drying method (Inoue and Osatake 1988). The specimens were then coated with Pt-Pd, and observed on a SEM (Hitachi S-800 at 15 kv).
Results
The Stejneger's beaked whale measured 242 cm in length. Its tongue was spoon-like in shape and was approximately 15 cm in length. The lingual apex was about 6.5 cm in width. The posterior part of the lingual body was narrower and about 4 cm in width. Large marginal papillae were distributed along the anterior margin of the tongue and were about 0.5-1.2 cm in length and 0.05-0.15 cm in width. The dorsal surface in the central part of the tongue was flat and small papillae were distributed on the anterior of the tongue (Fig. 1) . Hillockshaped papillae were 300-500 mm in diameter and clustered in various numbers and sizes in the posterior part of the lingual surface (Fig. 3) .
Light microscopic observation showed that the epithelium was parakeratinized and the epidermis of the tongue was composed of a thick, stratified squamous epithelium. A convoluted interface was observed between the epithelium and the lamine propria mucosae (Fig. 2) . Many ducts of the salivary glands opened at the surface on the posterior of tongue (Fig. 3) . Taste buds were found in the epithelium of the dorsal part in the hillock-shaped papillae (Fig. 4) .
Discussion
The tongue of the newborn Stejneger's beaked whale was found to have a spoon like shape under light and SEM observations. The dorsal surface in the center part of the tongue was flat, but there were large marginal papillae and small papillae on the apex of the tongue. Hillock-shaped papillae with taste buds on the epithelium were observed in the posterior of the tongue.
Anteriorlateral marginal papillae have been observed in the newborn dog, cat, and pig specimens during the first two weeks of the suckling period. These marginal papillae present during the suckling period are believed to assist feeding from the teat (Habermeil 1952 ). Kastelein and Dubbeldam (1990) suggested that the function of the marginal papillae were not only for gripping the teat but also to prevent milk from escaping through the cavity between the tongue and palate. At younger stages of life, some dolphins have been observed to have well ). However, they didn't have any papillae with taste buds on the posterior of the tongue as was observed in this newborn Stejneger's beaked whale. Yamasaki et al. (1978a) reported that taste buds in the striped dolphin can be clearly observed in the grooves in the neonatal stage, but they are considerably few in number and may degenerate with age. As such, the taste buds of Stejneger's beaked whale may appear temporary during the neonatal stage. This might be due to their suckling technique; the newborn Stejneger's beaked whales grip the teat with the rolled anterior of the tongue and the upper jaw and receive expressed milk, which then passes along the surface of the posterior tongue, in which process taste buds on the top of the papillae may act as a sensory organ.
Stejneger's beaked whales including Mesoplodonts are small whales of 5 m in length and inhabit the sub-arctic and temperate Northern Pacific Ocean of California, and Japan. However, the ecology, food, behavior, or life history of Mesoplodonts is relatively unknown, and research has been primarily limited to only strand animals (Robert 2002 ). This research observed the large marginal papillae and hillock-shaped papillae with taste buds as features of the tongue of a newborn Stejneger's beaked whale. Our results could contribute to a better understanding of the ecology and lactating system in Mesoplodont whales. 
